Making long-term decisions and developing successful policy is always a challenge for a governing body. Within the framework of causal mapping, we evolved a model for the problem of creating and reinforcing a city's image. Then, the model was enhanced into a quantitative form and processed with a novel approach: the extended form of the Weighted Influence Non-linear Gauge System (WINGS). A real-life case study of the city of Katowice showed that the presented approach can be helpful for city authorities. It reinforces the understanding of the problem, facilitates choosing policy options, and supports sustainable city development.
Introduction
The image (picture) is one of the crucial issues in marketing, place marketing, and place branding [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] . The contemporary culture of images affects every aspect of social and economic life [17] [18] [19] [20] [21] [22] , including, perhaps above all, regional development [22, 23] . The activities that used to be typical for business are now successfully practiced in place marketing and branding by administrative and self-government units [2, [24] [25] [26] [27] [28] . Creating and managing a city image has recently become one of the key practices of place governance to encourage tourists, attract investors, and integrate residents within a particular place [2] . Emphasizing uniqueness, but also indicating the added value of the site, the image allows getting to know the qualities of the city and its "products" [29] . Moreover, sociologists, anthropologists, and other researchers have begun to appreciate image and visual communication [30, 31] as a way to explore the relationships between visual culture and people's behavior.
More and more, cities and countries are investing in the process of image building to be competitive in the national and even global market [32, 33] , to create a reputation that helps visitors to better understand a community and a place [34] , to integrate the local community [2] , to stimulate the economic success of a city or region [17, 35] , and to rehabilitate urban space [33] . Because the image is built from many elements derived from an image subject and an image bearer, it is sometimes an outcome of conflicting messages sent by the city and many other sources of information, e.g., social media. It is formed in the mind of each individual receiver of these messages separately [7] . Place marketing is a strategic, systematic, planned activity [36] and requires tools that help to reach the target and reduce risks.
1.
Is it possible to employ a systemic approach to help local authorities in the creation of the right image of the city? 2.
Can the process of destination's image building be improved by the novel decision-making methods, which take into account many elements impacting the city image?
To cover the research gap, we developed a systemic model of the city image. The procedure, based on a novel approach, the extended WINGS method [60] (in fact, the extended WINGS approach was originally developed along with this research project, but by coincidence, the later application described in [60] was published earlier), aims at better understanding the problem and helping the city officials to rationalize their activities towards improving the city image.
Katowice is the capital city of Upper Silesia Voivodship and the tenth largest city in Poland with about 300,000 citizens. It lies in the South of Poland, about 75 km from the border with the Czech Republic. Upper Silesia is an industrial district with a high-density population. Katowice with it 13 surrounding minor cities forms the Upper Silesia Agglomeration, which with its over two million citizens, is a unique population center in Poland and in Europe. In turn, this agglomeration is the center of a larger cluster of cities that counts over three million people and is the largest metropolitan area in Poland. Being previously dominated by heavy industry, now Katowice has transformed into a service and sales center (http://www.portal.katowice.pl). Katowice has been one of the leading cities of the European integration and was awarded with the Honour Flag of the Council of Europe (1998), the Council of Europe Plaque (2000) , and the Europe Award (2008) . Katowice applied also for the title of the European Youth Capital 2015 and the UNESCO Creative City of Culture in 2015+.
Katowice and its image were chosen for the analysis because the city has its own developed and implemented promotional strategy that is additionally evaluated and examined every other year. This allowed making comparisons and assumptions about the interdependencies among factors influencing the city image. Another reason to choose Katowice was its promotional strategy, consequently applied and evaluated since 2012, which included intensive efforts on the part of the local authorities to change the city image from an industrial one to a "progressive, people-oriented and transforming city" (https://www.katowice.eu/miasto/o-mieście/strategia-promocji-miasta).
Taking into account the semi-quantitative character of the model, the WINGS output appeared to be consistent enough with existing data from the subsequent surveys. The results of our research give a deeper insight into the problem of building and reinforcing city image. They can be used by the city authority as a guide helpful in determining the directions of city promotion. Images understood as visual pictures are major elements of contemporary civilization. Although place branding as the major city management instrument focuses mostly on the conceptualization of a specific place as a brand [3] , it should be emphasized that in this multidimensional construct, consisting of functional, emotional, relational, and strategic elements [48] , images are particular qualities influencing the perception of places, and at the same time, they have a motivational impact on consumers' (visitors, tourists, investors, residents) decisions. Places are visited because of images that may encourage consumers to make a comparison with reality or are so exciting that they motivate a visit.
The remaining part of the paper is organized as follows: The next section (Section 2) is devoted to presenting the research background and literature review. The first part (Section 2.1) presents the theoretical background of the term "image". It also contains a general discussion of the theory of image in five different disciplines, as each of them adds different factors to deepen the understanding of a place image and its significance for the territorial governance. The second part (Section 2.2) sketches the research background of the WINGS method and its position among the other similar techniques. The new extended version of WINGS is introduced in Section 3. Section 4 presents a systemic model for the creation of Katowice's image, as well as a discussion of its results. It begins with an outline of the issue of creating and strengthening the image of Katowice (Section 4.1). The paper concludes with a discussion of the advantages and limitations of the proposed approach (Section 5).
Research Background and Literature Review

Image
The term "image" is commonly known, which does not mean that it is universally understood [61] [62] [63] [64] . It varies across academic disciplines and depending on the focus of scholarly research [61] . Moreover, it has raised controversy and discussion, and one of the greatest public relations researchers, James E. Grunig, had not used it for many years because, in his opinion, it was unnatural and invoked many negative connotations [65] . The image of an organization, according to David Bernstein's classic definition, is the result of experience, beliefs, feelings, knowledge, and impressions that people have about an organization, person, or place [66, 67] . The definition of the image emphasizes that it is a picture created as a result of cognitive processes that persist in the minds of people [68, 69] . It gives rise to the experience of "seeing", although there is no stimulation of the eye [61] . Therefore, the process of image building and the tools used to construct it are related to the cognitive processes of an individual and are subject to cognitive psychology, which is practiced, in discipline-specific ways, in both public relations and marketing. Probably because of the connotation, both the term "image" and the process of its construction raise much controversy among researchers [70] . An image is not a static construct, but, rather, its opposite: a dynamic phenomenon, changing under the influence of stimuli from the environment (social system). Organizations have as many images as social relationships in which they participate. The social system in which they operate through the communication process creates these images [71] . Taking into account cognitive processes, social system theory, and communication theory, one can integrate the image into the communication process, thus revealing the specificity of the image.
Grahame Dowling believes that an image is influenced by many factors, such as organizational culture, corporate identity, policies, publicity, and others, all of which influence people's perception of an organization [72] . Since the 1950s, the issue of the image has been included in newly-emerging literature on branding [73] , because it was assumed that the main role of a brand is to create so-called "positives images" in the consumers' minds [74] . Images were perceived as sets of associations with both tangible and intangible features of a product [75] . The role of images is also noticeable for human geographers who discern interactions between people and places that built up images from people's perception and cognition [76] . Images play a special function in tourism, and this is why much literature is devoted to that issue [42, 64, 77] . Destination image is classified in various ways, as a cognitive, affective, overall, cognitive-affective, and self-congruity image [64] . The theory of place marketing and place branding notes the importance of the image in the process of creating, communicating, and managing a territorial brand [3, 26, 27, 36, 59, [78] [79] [80] . This study does not deal with an image's impact on the socio-economic environment and on image measurement methods, but it focuses on a practical solution aiding decision making. We expect that such a tool can help the city authorities to improve the city image and to overcome past stereotypes and biases.
The various interpretations of the term "image" [77] allowed us to conclude that it is a phenomenon that is neither simple nor obvious. There are at least five essential concepts of image understanding ( [81] p. 15): (1) as a literally meaningful image (pictures, graphics, sculptures), (2) as an optical object (e.g., mirror image), (3) as a perceptual phenomenon (sensory data), (4) as a verbal account (metaphors and descriptions), and (5) as a mental phenomenon. The last one is not just about memories or ideas, but also about dreams and fantasies (imaginative products). As Kampschulte concluded: "The image of the city is best described as the link between real, objective space and its perception" [82] .
The image as an analytical term is still controversial due to its role that is attributed to this phenomenon in the research, theory, and practice of place marketing. As image-building was typical for place marketing activities in the 1980s, the idea of place branding was pioneered in the 1990s, and currently, it is one of the major instruments for city management [11, 17] . Place branding strategies require longer-term commitment [11] , while image-building requires primarily public relations activities, which although are also focused on long-term goals, primarily use the tools of current importance. In the case study, chosen for the presented analysis, the authors focus on image-building, because such an image-building strategy had been chosen for Katowice city due to its stereotypes being deeply incorporated in people's minds.
There are many features influencing a city's image [8] . One of the most crucial is the identity of the particular place [83] . The city's identity is displayed (communicated) through the following components: structural (location, history, monuments), semi-static (city size, physical appearance, buildings, mentality of residents), and "coloring" ones, such as symbols, behaviors, forms of communication between the city (culture), and the surroundings [84] [85] [86] .
The image of the city is influenced by many determinants. It is grounded into cultural, social, and political contexts [47] ; it depends on promotion strategy and events [40] ; it is dependent on the trends in the market [29] ; it is influenced by many conflicting messages sent by the city [7] ; the place image is formed internally by residents and externally by visitors [87] . Keeping in mind all of these determinants, the image of the city needs to be planned [69] and consequently marketed [7] .
To sum up, the image of a city is a complex phenomenon [38, 88] . Considering all the features and characteristics above, one may propose a more advanced model of the image-building process ( Figure 1 ). The concept of place image is based on several disciplines [2] , some of which have been mentioned in this article. Numerous approaches permit a more in-depth understanding of the city image and of the process of its construction, management, and communication. It is communicated not only through promotion, but also through other marketing measures [17, 89] , as well as by various members of a social system where it appears [17] . As Kavaratzis stressed, the image of the city is communicated by three types of communication: primary (particular features of the place), secondary (public relations and advertisements activities), and tertiary ("word of mouth") [90] . The first two can be managed and controlled, and this is why to some extent, the city image can be planned by bodies responsible for place marketing or branding strategy.
Modeling Methodology
The use of graphical representations in a systemic approach to social sciences attracted the attention of researchers in the early 1970s, when two research projects were initiated in Batelle. As a result, two approaches using graphical tools for problem analysis were developed: Interpretive Structural Modeling (ISM) [91] and the DEcision MAking Trial and Evaluation Laboratory (DEMATEL) [92, 93] . The original WINGS method [94] was inspired by DEMATEL, which can be regarded as its direct precursor. About a decade earlier, Forrester introduced System Dynamics (SD) to study the dynamics of complex systems [95] . Since then, system dynamics has been successfully applied to model social systems and to develop strategies, with a focus on business and public policy applications [96] . However, it has its limitations, as many problems that appear in social systems cannot be structured in a stock-and-flow framework of quantitative SD [97] .
The causal (or cognitive) mapping is a helpful tool in structuring complex problems and evaluating potential options. It is regarded as a relatively easy and understandable technique also for inexperienced users. However, due to its qualitative nature, it suffers from indetermination and indistinction [98, 99] . Those problems have caused researchers to develop quantitative approaches built on the base of cognitive maps.
Allowing a quantitative analysis, Fuzzy Cognitive Maps (FCM), introduced by Kosko [100] , overcome the above-mentioned drawbacks of causal maps. They have gained an important position in the systems research community [101] . In their review Papageorgiou and Salmeron [102] , the authors reported a substantial increase in studies on FCM in 2000-2010. FCM was widely used in participatory modeling (e.g., [97, 103] ). It can be helpful in supporting planning decisions in engineering and technology management [104] and in scenario building [105, 106] . FCM seems to be also a valuable tool in future studies [107] .
The main drawback of FCM lies in its arbitrary choice of the threshold function. As Penn et al. [103] stated: " . . . it is clear that the functional form of the mapping may make an equal or even greater difference to the results than the scenarios themselves." Despite the differences in the assumptions and formalism, the modified WINGS method can be used for the same purposes as FCM. As WINGS has some advantages over FCM, we believe that it can be suitable for quantitative analysis of social systems and become a valuable alternative approach.
The Extended WINGS Method
Since its introduction in 2013, the WINGS method has been found useful for solving various decision problems. It was applied to: the analysis of key competencies for a position in a medium-sized automotive company [108] , the choice of an investment option in a healthcare unit [109] , identifying possible relationships among factors measuring Customer Relationship Management (CRM) performance [110] . industry risk assessment [111] , choosing a Public Relations (PR) strategy during a reputation crisis [112] , supporting decision making in civil engineering [113, 114] , innovation project selection [115] , classification of multi-market investment funds [116] , and prioritization of stock investment funds [117] .
Recently, the extended form of WINGS was introduced [60] . Below, we present a brief description of this novel approach. It consists of three main stages: (1) qualitative analysis, (2) quantitative evaluation, and (3) calculations (technical stage). The procedure is led by an analyst (called also the modeler), who works independently of or in cooperation with experts and/or stakeholders. For convenience, an analyst or a group of people who carry out the procedure are hereafter referred to as "a user".
Qualitative Analysis
The first stage is devoted to the structuring of the problem. During this phase, the user builds a causal map of the system under study. Formally, a causal map is a digraph whose nodes represent system components (concepts) and arrows represent their mutual influences. Then, the user chooses a linguistic scale for the evaluation of the components of the map. It may have three points, e.g., weak/low, medium, strong/high, or more. It is advised to use a limited number of points on the scale (e.g., 3-5); however, this is a matter of user preferences. Using the selected scale, the user assesses:
The initial state of each node (In general, this attribute can play different roles depending on the type of system, relations, and the component itself. It can serve as a qualitative assessment of physical size, cardinality, political power, importance, or any other relevant qualitative characteristics [60] .). This attribute can have also a value of zero (none).
2.
A level of influence that is attributed to each arrow.
Quantitative Evaluation
The essence of the WINGS approach is to enhance the limited capability of quantitative analysis based on causal mapping. This is achieved thanks to assigning numerical values to verbal evaluations set up in the previous stage. The natural way is to assign a value one to the lowest non-zero verbal mark (e.g., weak/low or very weak/very low). Then, the higher values (e.g., 2, 3, . . . ) are assigned by comparison to the lowest level. Formally, the causal map labeled with all estimated values is translated into an adjacency matrix, as is described in detail in the next subsection. With quantitative evaluations, WINGS allows carrying out the semi-quantitative evaluation of the system development and drawing valuable conclusions about its behavior. It is achieved by calculating the effects of the interactions along paths of any length and adding them together.
Technical Stage: Calculation of Output
The technical stage consists of the following steps [60]:
1.
All numbers are inserted into the direct strength-influence matrix D, which is an n × n matrix with elements d ij (n is the number of components in the system), where: d ii = initial state of component i, and d ij = influence of component i on component j.
2.
The matrix D is scaled according to the following formula:
where S is the scaled strength-influence matrix, and the scaling factor is defined as the sum of absolute values of all elements of D, i.e.:
3.
The total strength-influence matrix T is calculated from the following formula (with the scaling defined in Equation (1), the series below converges, and thus, T is well defined; the proof is given in [60] ):
Matrix T represents the sum of influences along all possible paths in the WINGS digraph. If the initial state has a non-zero value, a self-loop of arbitrary length occurs in the digraph, even if it does not contain loops. However, it should be noted that due to scaling, the contribution becomes lower with the path length.
4.
For each element in the system, the row sum I r i and the column sum R r j of T are calculated:
5.
For each element in the system, the row sum I a i and the column sum R a j of |T| are calculated:
where t ij are the elements of T.
The core WINGS output for each component i consists of two groups of numerical indicators. The first group comprises the relative (net) impact, receptivity, involvement, and role: The addends in Equation (4) can be positive or negative; hence, their algebraic sum reflects the relative levels of total impact and receptivity. As a result, both relative total impact and receptivity can be positive or negative. We define the relative total involvement and role as the sum and difference of absolute values, because the compensation between I r i and R r i would distort the meaning of involvement and role.
The second group comprises absolute impact, receptivity, involvement, and role:
• I a i : the absolute total impact represents the absolute influence of component i on all other components in the system, • R a i : the absolute total receptivity represents the absolute influence of all other components in the system on component i, • I a i + R a i : the absolute total involvement represents the sum of all absolute influences exerted on and received by component i, • I a i − R a i : the absolute role (position); if it is positive, component i belongs to the absolute influencing (cause) group; if it is negative, component i belongs to the absolute influenced (result) group.
According to Equation (5), the absolute total impact and receptivity are defined by the sum of the absolute values of the elements of T. There is no compensation in this sum; hence, they represent the absolute power of exerted and received influences. The combination of relative and absolute measures provides a comprehensive evaluation of the system components.
Systemic Model of the Katowice Image
Image of Katowice: The Industrial City in Poland
The city of Katowice (as the subject of analysis) was chosen for two reasons. First, the promotion strategy developed by the local government to change its image is relatively new (2012). Second, a consistent implementation of this promotion strategy allows analyzing the decisions made by the city authorities.
The promotion strategy of Katowice was created in 2011-2012 and is evaluated every other year, which helps to perform comparisons and measure its outcomes. The city authorities invited the inhabitants of Katowice, representatives of the cultural and business institutions, and the regional media to participate actively in the process. During the discussion, a number of strengths and weaknesses of the city were identified (https://www.katowice.eu/miasto/o-mieście/strategiapromocji-miasta). Some of them are listed below.
I.
Main strengths of Katowice:
1. It is located in the central part of the Silesian Province, concentrates large capital, and constitutes a large market (for instance, the Silesia City Center shopping mall has 13 million visitors annually).
2.
It is a vital city that keeps increasing its potential in the process of economic transformations.
3.
It is a regional, educational, research and development, cultural, health, and sports and recreation center.
4.
Its urban space, industrial centers, modernist, and post-industrial architecture, favors modern, non-commercial, and independent culture and art. Cultural events and festivals are often organized in its public space.
5.
It has a high number of students in relation to the number of inhabitants, which enhances its attractiveness for investors. It is a also a good job market. 6.
Its many investment projects have a crucial influence on its desired image.
7.
The local community is hospitable and open to visitors. 8.
Its residents are aware of its metropolitan functions. 9.
Its residents are very receptive to promotional activities aimed at redefining its image. 10.
Its residents have been very receptive to the changes occurring during the last decade.
II.
Main weaknesses of Katowice:
Declining population: In nation-wide surveys, it is not perceived as a "good place to live". 2.
Low attractiveness of its central district.
3.
Low level of environmental responsibility of the local population. 4.
Lack of messages conveying Katowice's position as the capital of the Silesian metropolitan area. 5.
Low attractiveness as a cultural center. 6.
Weak tourist offerings. 7.
Poor quality of city life (in the opinion of investors). 8.
Lack of comprehensive solutions for public transport. 9.
Inadequate promotion of its characteristic heritage (Silesian, multicultural, industrial).
Two features were identified as the basic characteristics of Katowice's identity (called "real image" in the Katowice Promotion Strategy): its metropolitan character and its historical, cultural, and industrial heritage. The authors of the promotion strategy identified three key attributes that characterize Katowice's multi-dimensional changes: metropolitan character, heritage, and transformation (Visual Identity System of Katowice, 2012, https://www.katowice.eu/miasto/omieście/strategia-promocji-miasta).
The authorities of Katowice examine the implemented promotion strategy every other year. Its overall purpose is to create a city image that would allow Katowice to be perceived as: "a good place to live an economic center, a meeting center, a culture and entertainment center, and a higher education center".
In 2011, 2014, and 2015, just before and during the implementation of the Promotion Strategy, opinion polls, commissioned by the self-government of the city of Katowice, were conducted. They showed that Katowice was perceived as a city of the mining industry by respondents in all the representative samples studied: nation-wide, in the Silesia region, and in Katowice itself (Katowice Image Diagnosis, 2016). Respondents did not perceive Katowice as a rich, developing city. Only 1% of the city's inhabitants perceived it as modern. However, it should also be stressed that the city's inhabitants more and more like their city.
Respondents recognized the changes that have taken place in Katowice since the 1990s. Katowice is seen as a city of "great events". Respondents in all surveyed groups perceived its great potential, but they believed that it is not fully used. People from outside the Silesia Region do not want to live here. Hence, Katowice has not built an image of a good place to live, despite many social and economic indicators favoring it.
Large-scale events (sports, entertainment, and cultural) organized in Katowice confirm its image as a "great event city", created 20 years ago. It should be mentioned that the activities of the local authorities to promote the new image have not produced the expected results so far. Numerous events, festivals, concerts, shows, and sporting events reinforce its image formed in the 1990s, although the authorities would prefer to create a new image. This generates a cognitive dissonance, but more in-depth research is needed to understand its sources.
The results of the surveys suggested that the old image (including stereotypes) of Katowice still exists in the minds of the inhabitants of Poland, the Silesia Province, and the city itself. This is why it might be worthwhile to make a quantitative evaluation of Katowice's image and its development using the systemic approach.
Quantitative Evaluations of Katowice Image: Forecasting the System Development
A causal map was built by the team consisting of four members. One co-author (J.M.) played the role of analyst. Two other co-authors (A.A-M. and G.P.) served as the experts. A representative of the city authorities was the forth member of the team (Collaboration of researchers and practitioners in building the causal map gave the best results. In our case, the involvement of more practitioners would be desirable, but this unfortunately did not happen. In future studies, a team consisting of 4-6 members with a larger share of practitioners can enhance the quality of the model.). After a few session,s the single version of the map was agreed upon by all members of the team. In the next step, the analyst asked the other team members to assess the power of influence for each of the links existing in the map. For this task and also for the evaluation of the initial states, the five-point verbal scale was used. Where available, the initial states of the concepts were extracted from the public survey. In other cases, the team members provided their opinion. After mapping the verbal evaluations to the numerical scale, we were able to use the WINGS method to compute the final states of the concepts.
The list of factors, including the "image of Katowice" itself, consisted of 18 items. The team, mentioned above, evaluated their impact and power of influence on the following scale (for both positive and negative influence): 1, very weak; 3, weak; 5, medium; 7, strong; 9, very strong; (intermediate points: 2, 4, 6, 8 can be used if needed for a more precise assessment). The resulting network is presented in Figure 2 .
The initial states of six factors: polluted city, city for investors, city of characteristic culture, city of great events and entertainment, recommendable city, and city of sport events were taken from Katowice Image Diagnosis. The mapping of the data (from a survey conducted on a group of 1000 Polish citizens) onto the values representing the initial states is explained in the following example. The percentage of respondents that agreed that "Katowice is a good place for investing" was divided by 10 and placed on the main diagonal of the direct strength-influence matrix for the factor "city for investors" (the actual value was 6.9). The values of other factors were determined in the same way. The strength of "city movements" was estimated by the percentage of the inhabitants of Katowice who voted in the participatory budgeting process (also divided by 10). These data were not available for 2011 (there was no participatory budgeting that year, so the initial strength was set close to zero, namely 0.1). The initial state values for all the remaining factors were estimated by the experts according to their knowledge (on the same scale of 0-10). The complete initial data are presented in Table 1 . In Table 2 , were compare the relative levels calculated from the model with those extracted from the survey report: Katowice Promotion Strategy, 2012). In general, the model agreed with the survey results. We observed that our model substantially underestimated the strength of "city movements" in both 2014 and 2015. The underestimation in 2014 may be caused by a lack of data in 2011 and by the arbitrary value of the initial state, that is 0.1. Taking into account that the model is a semi-quantitative approach rather than an exact quantitative forecast and that it is obviously a simplified picture of a real system, we can state that it generally mirrors the real system behavior. We can expect even better results if we carry out additional tuning of the experts' evaluation.
Discussion
The output of the model is presented in Tables 3 and 4 and in Figures 3 and 4 . It includes two sets of indicators: absolute and relative (they are all defined in Section 3.3). In each of them, there are four indicators characterizing the interaction of a given concept with the other concepts in the system. The absolute indicators represent the status and strength of interrelations calculated from the absolute input data. That means they do not take into account the negative couplings. The relative indicators are calculated from the original input data, so they are the net measures of concept relations. The analysis of indicators and their comparisons gave a deep insight into the importance and role of system components. In both rankings, the highest six positions were occupied by the same concepts. Two of them were central concepts, "image" and "identity", and in both cases, they belonged to the influenced group. "Image" is a subject of more negative influences than "identity", so its position in Figure 4 is closer to point (0, 0) than in Figure 3 . The role of "city of great events and entertainment" was close to zero (positive in absolute terms and negative in relative ones). It is an important factor, but its active and passive roles were in balance. The other three concepts: citizens, socio-economic environment, and city culture represent the influencing group. The highest values of involvement (both absolute and relative) were achieved by citizens, which confirms the utmost importance of the local community in creating the city image. This position is confirmed by citizens' relative role: the second highest and positive in the system. In both rankings, "socio-economic environment" was a leader in terms of the role. Although its involvement was lower than that of "citizens", the difference between its impact and receptivity was the highest. This shows its high potential in creating the city image.
There were three factors with a negative impact: "underclass", "pseudo-fans", and "polluted city". among them, pseudo-fans had the highest negative relative impact and the highest relative involvement and was the only influencing negative factor. Although the absolute involvement of pseudo-fans was moderate in comparison with the others factors, its role in weakening the city image was substantial.
The above observations that resulted from the WINGS output gave clear tips on what to do to strengthen the image of the city of Katowice. They suggested what actions should get the highest priority. Obviously, among them are:
• Make appropriate corrections (extensions, shifts, new initiatives) in policies focusing on the local community.
• Intensify the efforts in strengthening the socio-economic environment.
• Enrich the cultural offer.
• Undertake the number of actions that minimize the negative impact of pseudo-fans.
Specific actions will result from comprehensive analysis of the current strategy for the city.
Conclusions
In this paper, we presented a novel approach, the extended WINGS method, that can be widely used in the analysis of complex social systems. WINGS facilitates understanding the behavior of a studied system and the formulation of appropriate actions.
The proposed approach has many advantages that make it a useful tool in the analysis of social systems:
•
The procedure supports the user in better understanding a system under study and the underlying problem.
The methodology combines in a single, natural way two kinds of attributes of each concept: its internal state (or strength) and its impacts on other components in the system.
The calculation of the final output is straightforward and does not introduce any additional arbitrary elements (e.g., functions and parameters) that are difficult to determine and that can distort the result.
To demonstrate the practical usefulness of the extended WINGS method, we applied it to image building on the example of the city of Katowice. In cooperation with practitioners, a network of dependencies was built to represent the image of the city, its identification, and 16 other factors that also influence the city image. Part of the data pertaining to the initial state of the system (data from 2011) was assessed on the basis of the surveys of the image of Katowice, commissioned by the city office in 2011. The experts estimated the remaining states and impacts in the network. The results of the calculations were compared with data from the subsequent surveys (2014, 2015) , which allowed assessing the correctness of experts' estimation and the quality of the model. The model also helps in determining the strongest factors that have a positive or negative impact on the image of the city. Thanks to that, this method can become a valuable tool in planning of the activities leading to the improvement of the city image and in such a way remove the imbalance between the image and the reality.
The results of the study were based on a number of simplifying assumptions, observational studies, and a single case study. They were therefore subject to biases and confounding factors that may have influenced our conclusions. There were several issues regarding the methodological limitations. First, the study was a preliminary one in which the authors applied the method to the case with available data. As such, the model should be verified on a more general basis. Second, place marketing and place branding are interdisciplinary concepts that demand an interdisciplinary approach to any of the related issues. That is why earlier research studies assumed by the authors to be relevant to their research might be also limited.
The study has implications for those who deal with city brand and image, and more generally, for policymakers and their approach to communication. A city is a socio-economic complex that, on the one hand, provides living conditions for its inhabitants, but on the other, it competes with the others for measures ensuring these conditions. An examination of previous studies has disclosed that research hardly focuses on the decision-making process of those who are responsible for the city change and progress. City image is one of the many factors determining the process of city development. What is more, it appears that "universal models" of city image management are locally made [118] . This paper attempts to supplement the model of city image building by drawing attention to the process of making decisions of policy makers, rather that focusing only on the process of creating the image itself. It also endeavors for a more thorough understanding of the concept of city image by emphasizing the main factors and their strengths influencing the decisions on how to build, change, or rebuild the place image.
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